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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin 
composition having high transparency for radiation rays, 
excellent in basic physical properties as a resist such as 
sensitivity, resolution, dry etching resistance, a pattern 
shape and the like, and reduced in line edge roughness 
of the pattern after development. 
SOLUTION: The (meth)acrylic polymer comprises at 
least one repeating unit selected from repeating units 
expressed by from formula (1) and formula (2) (wherein 
R expresses H or methyl; R1 expresses H, a 1-7C alkyl 
which may have a substituent; R2 expresses a 3-7C 
straight chain or branched alkyl. an alicyclic alkyl; X 
expresses methylene or ethylene). 
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y )V Wt - 5 - ( 1 , 1, 1 Mj7^*B-2-h'j7*tD^f*-2-tl»D*3'7"D 

tf ;w ) -/;p#;i/*>-2--r;p (j^t, ^n6©*i**i tJ6t r (iv) ^ * # j 

[0019] 
[ftl o ] 



* (4-1) fc 43 V» T . Rl^llfifcll^fJUSiU Xte te^iHgc 
l~3©2«©W«|*^iSb, Ytt«SCSfcAK*«-&SfcttijtJH«ri~302«lfOW« 

* £ * b , r 4 « s ic $6 & i;: * ic ^ , tKS?*, •>7;j 1 £fc«;-cooR l S£a?b 
> R , *»**K : F**V>tt«*ftl-4©fitf[ttt>b<tt»tttte!>7;P*;U*, £ fc & 
m&3~20<£>Iggii£cD7;p*;i'*£a?-r. 

* (4-1) JC43^SX43J;^YT*$n'5^^^:l~3©2<iBC5Wtg*i:LT«. ^ 




Y 



\ 
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. x^;i^*, n-^Db!;n, i - y p tf ;HE , n-7ffS, 2 - ^ ?;^d if^s, 
£ & . ±ffiJS3i&3~2 0©j|Bgt5£©7;i'*;l'*<i:LTtt, - C „ H , „ . , ( n tt 3 

~ 2 o olii) t*sn« ->i'D7;i'**s 1 « *. « . -> ^ d r d k ;p & , -> ^ p ? ^ ^ 
£ , -> £ o ^ > ;u S , •>?DA l t->;i'S 1 -> ^ a A/f -> d ;j- ^ ;P £ 3£ , 

* , ^ n a is a 5t 7 ;u * )v * , « * « t* -> * p c 2 . 2 . 1 ] ^ 1 3- & & , h u -> ^ p 

[ 5 . 2. 1. 0 ' • ' ] fyJH, f h 5 ■> P [6. 2. 1 3 • • . 0''] K # x ;p g 

* (4-1) K *5 V> T , 3O(0R'Bn^S<HnB*81, -/7;iSfeli- 
COOR'ST»5©*!ff^Lt). £ fc , 3£ (4-1) tc & U T , X^^Jg-g-^t^tt, 
3O0YOn'>&<ife l^ll|}|ji![l~3C2«©fiST*t) 1 O , 3 O © R< 

<tfc 1 o a * « * . '>7;stfctt-cooR , iT?*«ct*»ffti / v>. 

[ 0 0 2 0 ] 

3t (4-1) T^^ns^M^o^-riffSbv^aftr^^TJc^vf^. 

( ;* * ) 7^'J)H3-hFD + ->7^-7>^>-l-<JH7f)K ( * * ) 7 * U ;P 
8 3, 5-yt HDt-/7yY>^> - l--flixf JK (^^) 7^JJH3-tH 
D + ->-5-->7/7y7>^> - l - <;nxrJk (^^) 7J ij JH3 - k Hn + 
■>-5-*J^ty*7yv>^> - ( / ^ ) 7i"J)|/» 3 - t HQ 

*->-5-;*h*v#;i,3tfx^7y-7>;$':y-i-<,H'x;*.^JK ( * ;*) 7 <J ;P tt 3 
-bh , D + v^^7yv>^>-l-<jHxf ( * ) 7?'JJH!3, 5-?t 

( ! Dt->^fJI'7yv>^>-l--fjHXTlK (**) 7^'J)H3-tHD + ->- 
S-fcHp + ^^^^T^V^^^-i-^f^xx^^. (^^) 7^'j;H3-->7; 
-5-hl- , D^->^j|,7y7>j> - i-^iHxf)P, ( ;* ^ ) 7i"J;i/fi3-tH 
D+y^f ji, - 5 -*;^ + ->;i,7yv>^ > - i --f;nxf (**) 7 ^ y ;ng 

3 - t h'Dty^=FJH 5 - * -> A ^7^7 >^ > - 1 - -f ;n X f Jl- , ( ;* 

* ) 7^J;H3-y7y7^7>^>-l--f)U7f)k ?) 7 * ij ;p M 3 , 5 
-y->7;7yY>n-l-<]HXTJK (^^) 7>'JM3-y7;-5-** 
**->*7y7>^> - 1 - ^^xXrJk (^^) 7>iJ*83-y7;-5-nt 

y*^<P^)P7y?>^> - 1 ;hxt;k ( * * ) 7?y;nt3-Ajnty*7 
■y-?>*>-l-^)Vx.*7-)V, T ir V )l>m 3 , 5 -y*JU*->;P7^v>^ 

> - 1 -•fJH7r)K (^^) 7 ^ y ^ tt 3 - # ;P # * -> ;p - 5 - * h * # )V # - )V 
Ty-?>?>-l--1)l,X.X^)V. $>) 7^/ U;kt3-^ hty*;^r;P7^'7y 

?>-i-<;uxr)K ( * ^ ) 7 * u ;w tt 3 , s - v * h * ^ * - k 7 y > ? 

> - 1 --fiUXf JK 
[ 0 0 2 1 ] 

(**) 7?'J*83-bHDty-5-^*7^?>^>-l-^HXTJK ( * 
* ) 7 * U * tt 3 , 5->?tHD + >,-7-^^;i,7^T>^>-i--f;|,xx7-;u, ( 

* * ) 7?'JjH3-bN*y-5-y7y-r-^*7y7>?>-l-^HX 
X ;K ( * * ) 7?'JJH3-hHD + y-5-^Hty*-7-^)P7^7>?> 
- 1 - -fMXrJk (**) 7? - h HD*y - 5 - ^ h + y*;P^r:;p - 7 
-^f*7yv>^>-l--fJHXTJK < ^ ^ ) 7?'J*«'3-t Knt>>^f fl,- 
5-^7^7^7>^>-l-<JHxf)k ( * * ) 7 ^ U ;U tt 3 , 5-v>fcKP*-> 

Jl«7^7)'^>'-1 - >f;Hxf)k (^^) 7?'J*S3-tFDt 
>--5-bHp + ->^5 1 ;i'-7-^^;pyyT>^>-i-^;pxx^^. ( * * ) 7 ? 
V )V & 3 - T J - 5 - \i F U * * ^ )V - 7 - * )V 7 ? > 5> > - 1 MiUXrJl' 
. ( J* * ) 7^U;Wtt3 - h h* P * -> * ^ ;p - 5 - # jtf * ~> ;U - 7 -*^)VTjr^->9 



( 12 ) 



JP 2004-300403 A 2004.10. 28 



> - 1 - -fM^fJK ?) 7?'J^K3-tHD*y^f;i,-5-^ t« + ->*;^ 
= *- 7- ^^7y7>?>-l-<jHXfJK ( * * ) 7*'J*ft3-S'7/-5 
->f ^7^7>?> - 1 - -f JU^f Jk < * * ) 7 ^ U ;p « 3 , 5-yy77-7- 
^^;i/7yv>^>-i--<;i,xx^;P > ( * * ) 7?UJH3-->7/-5-AJ^ + 
->il'-7-^^7yv>n-l--fJHXr)l', ( * * ) 7^u;uSf3-->7y-5 

h + J'AJPiRr;!/ - 7 -^fji^7^v>^> - l -<;nxf f , (^^) 7^U;P 
S 3 - *;i//i? + ->^ - 5 -^? : jP7yv>^> - i - ^;nxf;k ( * ? ) 7 # u ^ B? 

3, 5-?A)«+y)|/ - 7 -^f ]|/7^V>^> - 1 - -f JUXtJK (^^) 7i7«J 

ft 3 - *;p^ + ->;p- 5 - * h * -> # ;p # x ;p - 7 - ^f ^7yv>?> - 1 - -r ;v x 
( * * ) 7 £MJ JU 3 - * h^v-^;w^n;i,-5-^^;U7^-7>^> - 1 - 
;pxx^;p, ( ;< * ) 7^u;H3. 5 - ^^t->A*#rf - 7 - /ff 7^y>^ 

> - 1 - JH 7 f Jk 
[ 0 0 2 2 ] 

( * * ) 7^y*83-hFn*->-5, 7--;^f7!y7>^>-iM)ktXf 
(* ?) 7^JJH!3-bh'U + y^fJ|/-5, 7->?*^^7^V>;*>-l--f 
JUXtJI-, (^^) 7?UJP83-y7;-5, 7 -^^f Jl,7y?>^ >- i - ^ )\, 
)V, (^^) 7^U;P»3-*;Pal?*5'^-5, 7-^^^JU7^V>^>-l- 
•Y;Px;*t-;k (^^) 7^U;P^3-^<h^->*;w^x;u-5, 7 - ;|,7^?> 

[ 0 0 2 3 ] 

5t (4-1) ~?&2tl2>)¥-m#<D'P'Vft\Ziif$.V^!¥-m#£LT\Z, ( * ^ ) 7^UJP 
S3 - t h*D + ->T^'V>3'> - 1 --fMXf Jk ( * *) 7 ^ U ;P ft 3 , 5 - *? b H 

a + ->7y-r>^>-i-<;uxx^;p, ( * * ) 7^ 'J*|3 - ->7/7yv>?>- 
i --fjuxfjk 7^u;pft3 - *;^ + ->jP7yv>^> - i - -f jpixf 

T P >} )Vtit 3 , 5-?hFD*->-7-^)l-7y7>J> - IMiktXf* 
. (^^) 7 & V )VWt 3 — t h' D t •> - 5, 7 - e7^f^7yv>? > - 1 - >f jUXf 
;p , (^^) 7^»j;Wft3-*;P3j?*^;|/-5, 7--7/f;P7y-7>^>-l-^JH 

x y ;p ^? * if s n -5 . 

[ 0 0 2 4 ] 

*%mv 7 * y ;w & a # « , _ht2 5i; (1-1) . ±te^ (2-1) . _h e st 

(3) *ti;aF**jjt**sfcttj;e (iv) #t*K^ii$5i:fl!!©f i#$^tf 

~? £ £ . «0*i#HTtt, Mxlt ( * * ) 7^ 'Jfg> ( * * ) 7*U;H8*^ 

(^^) 7^u;pftx^;i/^©#*ic^fb*5R#»Sr^&^v» ( * * ) 7 ^ y ;u gfc x 
x 5=- a- « , ?) 7 ^ ij ju & / )v X )V x )v , ( * ^ ) T^ij^K-fyy^/Sji/rjuso 
#*^:^ft:**#t&**--r^ (^)'7>yiHixf;n, ( * * ) 7 ^ u d x h u ;u 

SC^SflzFyfft^fii, (^^) 7JIJJ1/7S F, N, N - * ^ * (^^) 7^'J 
;P75H^©?Fia?D75H{t;^^ > N - (p<^) 7? U D^f JKjk*iJ >, N - fcf X ;|, tf 

d y h* > , e x ;p hf y i? > , f-JK5^>/-;p§oi©^iiit^«i, a - < * ^ ) 7 
J'jD-fj^ + y- r- ^f D5n>, 0 - ( ;< 30 T^i;n<;p^-^->- r -y^ D 
^ ^ b > , a - ( * ^ ) 7 ^ U P 'f ;U ^- + v- - 0 , i3->?^5 1 ;i/-r-^^n^^h>, 
5 - (**) 7i"jD^t*5'-j, /J-5>.*^;w-r-Apa5*h>» /3 - (^^ 
) 7^jD-f)|/tt->-jS-^f - j-/ti/D5?h>§o (^^) 7 ^ y a < ;u :t =*- 

[ 0 0 2 5 ] 

* IS B>§ © ( ^ ^ ) 7^U^*ft^*J4, 5* (1-1) £ J; / £ 5£ (2-1) Tf * 

sn*¥*flc**tf#«-§-#T?*»). »h<i^ ( 1 - 1 ) *s «t # / £ « st (2-1 

) T*$tl5li#t, 5* (3) T*$n3&9MLlii{£££i;31i-£liiS#i:£4>ft< 
tfe^tfSl^^TfeO, iOJfiUttS (1-1) 43 <fc / £ « 5£ (2-1) T Sg 

^siift, 5* (3) -c & a n z t , (iv) mg#<t£ 
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#«£■#©&£ I>J-&«, *ifi#i#i;Jtlt, 3t (l-i) *«tnt/*fcttic (2- 
1) Tf«Sft«*IfrA«2 0-7 Ot;PX. WSKtt 30-6 0** XT?**. B2 *i 
2 0**8S*ftTrtt. l/i?^ htbTOS«ttA»ftTt5«lSlT?*0. 7 0 * * % £ £ *. 

T , 2 0- 7 5**%. »Sb<«3 0~7 0^;P%-Cfc-5. E£-*»2 0 ; E;U96*ftTtt 
, ^^tt***ft;-r^M[^-e*0, 7 5 ; e;px*;i*.5£8i«ttj9«fiTL, a * - > a< » s 
n fc V> ft ffij K * « . 

(IV) f ffll oSalJ, #fi£-#£#K*fbT, 5-55**% 

, *J3JL<tt8~5 5**XT**. E 5 * * % * ® T « , h t |/TO»*tt 

*«*fl:r*«rtT*»j, 5 5 htl/Tos*ttil«eTti*iSit: 

[ 0 0 2 6 ] 

< * * > 7*y « * « , s-ii»3jgb#fi[{rM^-r-5*fi^05jg^^^, 

tHan-t*->HS, 5> 7 * * * /i - a- * -> h * . 7 -> * - * * -> h m . 7 7 fls -g- 

i^t^itCJ; 9 Si i£ T €f 3 . 

±ISS^-Jc^ffi$n^^SiJtLT«, « * « , ~> * n ^\ * > , ->^D^\y^>, 5, 

d^-^^>, 5 s * u > > ;;^;i't>§©->^D7;^>s ; h£ m n - 7 

* , * » i - 7 ^ * , rDK*>|^f*, /Dtri/>yij3-jl, t y^ ? ;i,x-f )1<7 
•fe-r — Cfflft*;U>txXf;i'S ; r - 7^a^^ F >§07;^JH? h>S ; 
2-7^7>, 2 - ^ 7 * y > , ^f^^VT - ? JP^r h>^©7;P*J^ h>g ; y^p 

^+t;>?©v^a7;p + j^h>s ; 2-7"d/w-;k 7*a ev>^ijn-;K; 

* ^ * x - t- * m © t * n - * mm *« * if & n 2. . 

* , ±Bft-&fc*W-*E*iIfttt, « * , 4 0-1 2 0-0, *?£U<te 50-100 

*c-tf*D. k & >» m » , a a , 1-4 si^^. #*b<tti~2 4B*mnr**. 

[ 0 0 2 7 ] 

ci ** , ^> »**«*^*U^T-j«»38i»fE*ltaT, fcl^tfHPLCTO. lfi% 
^TSSit^jfiK, ■* n fc J: 0 , b-7Xh<»:bT©i£ft, * ft ft , 7 n -fe X £ 5£ 

*****ffi^*ft^^JI'*>ft*Ofttt*»ftT«K«F**lfc*'r«c:i:T*ft**^ 
t*UdT-«»*»S-f«j|4r||aift, ^^©tf^fi^T©*,©©**^^*-^^ 

*sa«©***»-e©»«;frjfe*, (77) 7^ y ;p*a^flc*«*^»j||E^»T-r* 

©^s^m^^fcii-^^tfcT^^. ±B»itifti:«n6n*jt*Kti/T(4v » » -r 

* ( * 7 ) 7^u;p*ft^flco«ptt#fcfe*an-«ifci4«3 R -r*c:fcttTr*&v>. si Jc 
» ^^««il^$tiSfe©Ta5-5. 

[ 0 0 2 8 ] 

( * * ) 7i"JJP»I^#Oyj|,/'!->i-y3>jn7h^77^ (GPC) K J; * 

*'JX?l,>«Ili¥i|^f S ({rF , r M wj tKitS) it, 1, 0 0 0 - 

300, 000,#£L<tt2, 000-200, 0 0 0 . §5l:»tb<ll3, 000 
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~100, OOOT&3. (^) 7{"J*3RI^#(DMw#l, 0 0 O^i 

Xit. l/^X htLT©Il!tt*fgTt5«|Slii|i*D, -S 3 0 0, 0 0 0 SC^Si, 

£ . (^^) 7?'JJI'Jli§#(!)Mwiyj|/;Wil-->3>?D7hy7 7-f (G 
PC) \ZX.Z#V >mm&¥B3&?m (KT, rMnJ iBS^-r-S) £ © tfc (Mw 

/ M n ) «> ffi * , 1 ~ 5 , jfH<ttl-3T»5. 
[ 0 0 2 9 ] 

* » 91 ic * v» t , ( ^ ^ ) 7* imp tiTSfca 2 tfii±$ig^tT«f 

tf # -5 . 

£ © (^^) 7 tf y jpjr tt 7 u ^^14 * it it 7 )V ft y mm it X * -5 10 

& *5 , SC (1) *3 =fc / £ fc 5£ (2) -e*Stl-5^f93lL*fir*#tf ( * * ) T^U 
JUS S # , B*#f»tt*£-g-Wt-3J«93gbiJiti> 09 * tt , 5$ (3) T*£*l£*gyig 

[ 0 0 3 0 ] 

n-s . 

« 

>>A2 - Ey?D [2. 2. 1] 1, 2, 2-^h^^;P^DX 

^ > X * * — h , h'j7i-J^^*^n2 - (3-^h^->^n [4. 4. 0. 1 
2 .s ! t . . o ] h* ^ * - ;P ) - 1 , l-zS7)ls*UX.$r>X)l**~h, hU7x-;i/x;v 
tJs-^AN, N f - E X {J±7)V*U-n--zn?>7.)\,ifr-)V) < ^ ^ - h , h U !7 ;c 
-J^**-^AA>7r-X***-h*©hy7i-j^**-!?A${fc§ft ; 30 
[ 0 0 3 1 ] 

4 — ;> ^ D ^\ + y Jl' 7 x ^ ^ y 7 x ^ il/ X ^ ^ A h U y )l * U ;*^>X;i/*^- h 

, 4 "y?nA*yjP7x^;i/y7x^j^;V3iv-9A;t7;^D-n - :/ ^ > x ;u * 

> X ;p * * — h > 4 - y ^7 D A + y 7 x - Ji^ y 7 x r X Jl/ ^ r A 2 -tiv^D [2 

. 2. i] A7 p h-2-^fJl/" l, i, 2, 2-7 v h^^;i/^nx^>x;p*^-h, 4 

- y^7 PA+yJ!/7ir il/y 7xr;i/XJU"^A 2 - (3-fh7y^D [4. 4. 0 

. 1 * ■ 1 . i 7 - t0 ] Kf*-*)-i, i-^^;p^ux^>x;i/7|s^-h > 4 - ^ n ^\ 

*y^7x^ik^7x^Jl/7JI/*-')AN, N - h* X (Sj-7)lf*U-n-7&>X)l, 
* x ;p ) < ^ ^ - h , 4-S/^n^^v;i/^xx;^^y T xx;i/x;p*:x^A^7>^r--x 40 

^ * ^ - h^(04 - y^7 D A + yj^7 xZjl^y 7 xr Ji^X ^ Afifb^fe ; 

t 0 0 3 2 ] 

4 - t - ^f JP7x^^^7x-Jl/XJ«^!)A h'j7;i/tD^^>XJ^* - 4 

- t - ^f jl/7x^Jl/y7xrj^i^-5A;t7J^P-n-/^>XJl'*^-h, 

4- t - y? ;i/7x-^$;7xr;i/x;p*-!?AA-7;p* d - n - *^^>x;«^- 
h , 4-t-y^;i/^x-;i,^^xx;px;p*xr>A2-t > v^D[2. 2. 1 ] ^\ 7 h 

- 2 - -f ;i/ - 1 , 1, 2, 2-^h? , 7^^Dx^>x;p^^-h, 4-t-:/?p;i>:7x 

^J^y7xrjl/XJP*^ , ?A 2 - (3 - h ^ > ^ D [4. 4. 0. 1 x • 8 . 1 7 • 1 0 ] H 
r*-iH - 1, i-^^;i/^nx^>x;U*^-h. 4 - t - 7^Jl/7xr:;i/y7xz 
;u x ;i/ * x ^ a n , n ' - fc: x {;^7)V*u-n-zr*>7s)Vib-)V) -f ^ 5* — h , 4 50 
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- t - ^f*7iz*-;7irj^f*r^Ajj>7r-xf*^-hf©4- t - x* 

[ 0 0 3 3 ] 

U (4- t - 7f;i/7i-jH x;i/*xr7A2-f->^n [2. 2. l] ^ -f y - 2 - -f 

;p - 1 . 1, 2, 2-7 L h77;i/^-DX^>x;U*^-h > h g ( 4 - t - 7 ^ ;U 7 x - 

;U) X;U*X>7A2- (3-T"h5->7D [4. 4. 0. 1 • • • . 1 1 • " ] k ^ # x ) - 

i, i-^7;p^-Dx^>x;u*^-h. f.g(4_ t _ 7 -^ ; p :7;i ._ ;l/) ^ Jl/jJ -_^ A 
N, N -fx (y^-7JI/^-D- n -7"^>x;p^r:;i/) -f 5t - h, h»j ( 4 - t - 7* 
;i/ 7 x x ;w ) 7>;u-7AA>77-xji'*^-h§(Z)h'j ( 4 - t _ -/ ^. }l/ y ^ - ){/ 
) XJU-^Alfb^fft ; 

[ 0 0 3 4 ] 

v f 7xX;P3-H-r>AhU7;i'^-D^^>x;i/j}s^-h, >> 7 x — 3 - F-t) A y 

^-7;i/^n-n-7*^>x;w*^. - y 7 i r ji, 3 - h'-7A;t- 7;u3-a- n -;*-7 

^>X;U*^-h. -77irJk3-[!r')A2-k , y^D [2. 2. 1] A^h-2--f 
)V - 1 , 1, 2, 2-f h77JPtnx^>XJP**-h < -77i-*3-Fr7i,2 - 
(3-T-h5->^D [4. 4. 0. 1 » • • . 1' "] h* j* t> X ^ ) - 1 , 1 - 37 7 ^ * D X 

^>x;i/*^.-h, >>7xx;U3-kx7AN, n -fx (y^-x;i/^-n-n-x*^> 
x * x ;u ) -f sf - h, •7 7i-;i'3-h*^')A*>77-7Ji'*^-hf0e;7i- 

;i/ 3 - ^7Atft§« ; 
[ 0 0 3 5 ] 

f X (4 - t - ^7i-JM 3-KX7AhUX^*D^^>x;P*^-h. h'X 
(4-t-7^»7xx;iO 3-Hr>7A7t7;^u-n-7*?>x;^^-h 1 b*X 
(4-t-X*^;PXxx;P) 3-KxH7A/t-7;i/^D-n-^-7^>X^*^-h, bf 
X (4-t-X*5 1 ;P7xX;P) 3 - H^!7A2 - ti/ja [2. 2. 1] ^ 7 h - 2 - -f 
;i/ - 1 , 1, 2, 2-fh77^tDI?>X^*^- fx (4-t-7*^;i^7xX 
;W) 3 — K x 7 A 2 - (3--T-h^>'7n [4. 4. 0. 1 ' ■ ' . 1 1 • 10 ] K -r # x ) - 
i, i-^7;i/^-Dx^>x;i/*^-h, h'x (4-t-7*^;P7xx;io 3 - k x 7 a 
n, n -fx (y^-x;P^-a-n-7*^>x;pjjxx;v) -f 5r-h, fx ( 4 - t - 7* 
^ ;p 7 x x ;i, ) 3-Fr7AA>7r-x^*^-h§fflt'x (4-t-7*^;i/7xx;i> 

) 3 - h'r>7 Aift^tt ; 
[ 0 0 3 6 ] 

1- (4-n-X*h=^->^-7^1/>-l-<;i/) Th7tFDft7iZ7AhiJ7;i, 
*D*^>X;i/**-h. i - (4-n-fh^r~>i-y^U>-l--f)l) 7- V 7 t H D 
ft7i-f>A7t7JPtD-n-^?>7xJP*^-h > 1- ^-n-^^^-^^, 
P > - 1 - -f )V ) xFJt HDft7i = !>AA-7^*D-n-*i?i'>7^**-h 
, 1- (4-n-7*h*->:h7:*U>-l-<;|/) T-h7hKP^^XxX7A2-f~> 

7 d [ 2 . 2. i]^x°h-2--f;p-i, i, 2, 2-^h77;p^Dx^>x;w^^ 
~ h> l~_ (4-n-:/h *>'^"7^p>-i-<;p) ^h7fh*n^^-7xX7A2- 
(3-xh7->^n [4. 4. 0. 1 » • • . 1'"] k 5 s * = ;p ) - 1 . i-^x;p^ox 

^>X;U*^-h. 1- (4-n-7*h*->7-X^U->-l--r;U) f h7kHDft7 

x X 7 A N , N -fX ( J ± 7 )V U - n - •? ? > X )V * X J|, ) -f 5 ^ _ , !_ (4 

-n-7~h*->:h7*lx>- 1 - -f )V ) •5^h5hHD5 1 ^-7xX7A^>7r-X;P7}s^ 
- © 1 - (4-n-x*h*->:h7*P>-l--r;i,) ^h^fcKn^jj-^xXfrAfc 

[ 0 0 3 7 ] 

1- (3, 5-5?^^;i/-4-fKn^r->7xX^) f h H H Df *7i = Ji, h IJ 

1- (3, 5-3?^^;i/-4-fKn^-> 7x -;i/) 
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9tHn^*7x = »>Ay^7;u*p-n-r^>^;p*^-h» l- (3, 5 - * 
)V - 4 - t K n * -> y x - ;U ) fh7h h'Dft7i-^A;t-7^tD-n-t?^> 
X ;p # * - h , 1- (3, 5->?^5 1 ;P-4-tHD + ->7xr:;i/) ^h^bHa^-rt-^ 
i = 9A2-K'y^n [2. 2. l]^^h-2--fJU-l. 1, 2. 2-f ^7JK 
PX^>x;W7js^-h, i- ( 3 , 5-?^f^-4-bFD + y7irJH xh^th* 
D^^^x — r>A2 - (3-rh5y^D [4. 4. 0. 1 ' 1 . 1 ' • 1 • ] Hf A-^)- 
1 . l-^7;U^DX^>^;p^^.-h, !_ (3> 5-j;>f^-4-kKn*y7i 
X * ) fh?tHDf*7i = ! ) A N p N - H 7. (y^7;u^D-n-^^>7>;p*- 
;V) -f S x - h » 1- (3, 5-^^^;P-4-tHD + ->7x-;P) f hHFaft 
7xn^A^7>7r-x;P*^-h^«i- ( 3> 5--7^;p-4-hKu + ->7ir 

[ 0 0 3 8 ] 

N - (Mj7J^D^^>7J«-j^^-» X^->>-f5F, N — ( J ± y )V * n - 
n-^^>7.;P*-;i/^- + ->) * * $, > s K , n — (/l-^^a-n-*^^*^ 
* x ;U :* * -> ) x * -> > -f 5 K , N — (2-h*->i/D [2. 2. 1] A 7 h - 2 - -f ^ - 
1, 1, 2, 2-T-h77;p^-Dx^>x;u^-;p^-^->) x £ -> > -f 3 K , N - ( 2 - 

(3 - fh5 ^ D I 4 • 4. o. l*'. !'•■•] Kt*-;!/)- i , i - s> 7 ;w * n X 
^ > x ;W * x ;w * * -> ) x p -> > -f 5 h . n — (^^r-x^jKx^ x * -> > 

■f 5 HfOX^y>-f$ K « Yt % ; 

[ 0 0 3 9 ] 

N - ( h U 7 )V*U * ? >X)l>*-)U*3--y) tfv-^D [2. 2. 1] ^^h-S-x 

> - 2 , 3-yA)^+-/ot ! , n — (y^-7;u^D-n-^^>x;p^-;u^- + ->) 

b* * D [2. 2. 1] A7F-5-l>-2, 3 - V * )V # * -> -f 5 H . N- ( /I - 7 
;u^-n-n-^-^^>x;i/2jNx;p^-^->) b -> ^ o [2. 2. 1] a7f-5-i>- 2 
, 3 - V ij )V # * -> -f 3 H . N — ( 2 - b* -> ^ O [2. 2. 1] A/ h - 2 - ^ 1 , 

1, 2, 2-?-h77;p*Dx : 5'>x;u*x;i,^- + ->) b -> ^ p [2. 2. 1] ^ y )/- 

5 - X > - 2 , 3 --^*;i/3p + y-f 5 h\ N - (2 - (3-f t-5-/Jp [4. 4. 0 . 

1 » • • . 1 ' • 1 • ] k 5 s * x ;i/ ) - 1 , 1 - 7 ;p * a x 9 y x ;w * x )V * * -> ) b -> i a [ 

2. 2. 1] A7-h-5-I>-2, 3-^AJl,iR + ->>f $ K, N — (*>7r-X;U* 
x * * * -> ) b v * D [2. 2. 1] '\yh-5-X>-2, 8-j>*A-#t^<SH« 
© b->* d [2. 2. 1] ^^h-5-x>- 2 , 3--7A^^H5HSft^Si) 
^ \f t> ft -5 . 

[ 0 0 4 0 ] 

^**^*10 0**«fc*ftT. » * , 0. 1-3 OlliS!, ff^KIJO. 1-20 
M » T? 2> 3 . SE^*^JO^fflfi*to. 1 S M SB * St T tt: > JS&43«l:aC5i«14 

[ 0 0 4 1 ] 

*5g^©<®^lt^14MISm^#KC«, & K Jfc £ T , tt tt tt ft f) *ll , ftflPMttlt**'*- 
SffattKAlftll, ft ft ft« g £ # L ft V> flg 9R ft % Jn ffl . #HfiSttSiK J# g ft 9 05 # a © 8s 

35 -5 . 

5S» £ tt tf* 1A1 ± b , htl/TO«|«Si*{j 5l:iS)±tstifci:, US It S « « 

SII$To5lf t § ^Rg (ped) ojCUfcisi^^xh/^-xoKieaBftftjjpAsc. 
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[ 0 0 4 2 ] 

o 

l"3*R7S>"ffcS-#M tLTIl, 09 * « , hUf*7S>. MJ-n-7Df;P7S 
h'J-n-7f Jl/7 5>, h'J-n-Of jl-7S>, h 'J - n - Aty^Ji >, 
h'J-n-A^f^75>, h l J-n-*»f*75>, h 'J - n - / " f 7 S >, h»J 
-n-f •>JI'75>, yi'nA + yji.iJ^f j(, 75 >, ^ D ^ + 5, )V ^ j. )V T 5 > 

h'J-/i'DA*y^75>f©(.ij (->^D) 7;i/ + ^75>«;7-'J> < N - * ^ ;W 

7 X U > , N, N--^f^7^'J>, 2-^^ 7 rij>, 3-*^*7=y>, 4 _ 

* ? * 7 X 'J > . 4--hDT-U>, 2, 6 - V * ^ )V 7 X U > > 2, 6--/-fy/n 

f ;i/ 7 x U > , ^7i-JP7S>, MJ7irf7S>, t 7 ?^7 5 >^ f i7 5 

> « ; MJl^;-f75>, -^x^;-jP7riJ>ftf©7;^;-^ 75>i; N> 
N, N ' , N'-Th7^f;Hf ^-77S>, N , N , N * , N'-tF7+^ ( 2 - t 
K n * -> 7 d K * ) Ifl/>?75>, 1, 3 - f X [1- (4-75;7ir*) - l 

- * ^ )V X ^ JU ] A>i?>r h7^f 1/>^7S>, 2, 2-fX (4-7S/7xX ;P 
) f P A > . 2 - (3-7$;7ir;H - 2- (4-75/!7xX*) 7"D/0, 2 - 

(4-75^71- ;P) - 2- (3-hh*D + y7i-^) 7D/t>, 2 - ( 4 - 7 $ y 
37 x X ;P ) - 2- (4 — b H D ^ •> 7 1 - J|/ ) ^D/t>. 1, 4 - fX [1- (4-7J 

y:7 X x;io - 1 - * ^ ;u x 5P ;u] ^ > if > . 1 , 3- fx Ci - (4-7$/7xx;k 
) - 1 - * ^ Ji/ x ^ * ] ^>if>, fx (2--7^;i/7s;ifJH x - ^ ;u , fx ( 
2->>x^;i,75,/x^;io x-fii'f *^if ^ns. 

[ 0 0 4 3 ] 

f7$ h'Sttft^Hj Hill, 09 x. tf , K-t--7V*lsti)Vi$.-}\,V-n-*>7 

^)VT N-t-7-h + ->*]^-^y-n-;rf75> 1 N-t-^h + ->^;p 

*_;P>? - n - fy;i/7S >, N - t -T'h + yA^jKr^iJy^ D A + yjl,75>, N 

- t - ;/ h * -> # ^ # - - 1 - 7^?>ff75>, N — t - 7 h * ~s tl - 2 
-7yY>?;|/7S>. N - t-7*F*5'**#:*-N-^f* - 1 - 7y?>f jl-7 
5 > , N, N--7- t - 7h*y*jUr;i/ - 1 - 7 yY>^^ 75>> N _ N _ ^ _ t 
-^h + ->*;piK-^-N-^^;p- 1 - 7^7>f;P75>, n - t - :/ V * -> # » # 

_ ;w - 4 , 4 , -v'75/^7xx;P^^>, N , N'-? - t - ^ h*'/* JUtrM* 
*^k>-y7S>, N . N, N ' , N'-f F 5 - t - 7 F tyM^;Kt*^l, 

> ^ 7 5 > . N , N'-i?-t-^h + ->i7^jJ?-;i,-l, 7-y7$M7-^>, N, 
N'-i? - t -7*h + ->*;PjR-jl/- l , 8-y7S;t^^>, N, N ' - ~? - t - Z? h 

)\,#-JV - 1 , 9 _ i 7 75 yy : j- >v N> N' - V - t - 7 h * * )], ~ )V - 1 
, 1 0-y75;fA>> N, N'-?-t-7h + '>*H:A-l, 1 2 - 5? 7 5 / 
H 5 s * > , N. N'-i?-t-7 > h*->*;P#-JP-4, 4'-^75y^7xX;i/y^> 

y^;u^>x-f 5^y-jk n - t - zf b * ^ % )v # x )v - 2 -7xx;i,^>x*fs^/ 

- ;k N-t-7h + yj ) j^-^-t:n'ji;> 1 N-t-7h*->#;i,#-;i,-4-fc 
fD + y-i-^iji;>, n - t -zf * # x ;p - ^ ;p * y > # © N - t - 7h 
+ y*J^zjl,StW75 / ft^togji^ *J^7SF, N-y^;i/^;|^A75K, N 
, N - >? ;< ^ ;p * ;p A 7 5 K , 7th73H, N-^f JP7t H75 F. N , N - 3> •* 9 s - 
;U 7 ir h 7 5 H . 7d«>7SF, -c> X 7 5 H , f D >j K > , N-ifKoiJH> 
. N-7t?*-l-7^7>fj|,7S> 1 N-7tf*-2-7^7>f*7S>««i 

[ 0 0 4 4 ] 

r487>tzntFQtyFjfc§«j tUtt, 09 A « > f F5^*7>tZ7 ; 
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x £ A h H n * -> h* , f h 7 - n - jl,? ^tzi) A t H D + ->(!§iJ5iif ^n^. 

1 - ^ > V )\> - 2 - j* ^ ;K 5 ^ y - ;p , 4-^;i,-2-7i-JKSy'/-JP, ^ > 
X s y V - ;k 2-7xrjK>x-f iyy-^so^fiy'/-;^ ; tfu?^, 2- 
^ ? ;utr ' ) s> > . 4-^j^ijy>, 2-xf^euy>, 4-if ;nf<ji?> ( 2 - 

7 I r ;Hf >J v 5 > > 4-7i-*eiJy>, 2-^^;U-4 - 7i "J^ 'J y >, znf 
> > - ^ > K . =3f >S7; K, +yj>, 4-tKP + ->*y>J>, 8 - * * -> 
y'J>, 7*'jy>«Ot'JJ>>U|; tf<5^>, 1- (2-tHD + yifJH £^ 7 
>?>^©tf^7v 5 >^©S^> tf 7 v> > , tf 5 V — )V , tf'jy> 7 >, *y-tf'J>, 7*iJ > 

. tr o u s? > . e ^ y 5? > , 2 - 7 n a > y * - » , =e )v * y > , 

4 - .* ^ ;u * ;u * y > , 1, 4 - ;nf^7i>>, 1, 4-s>7tfhf^*n[2. 2 

. 2]^-^^>^*t^tfe.n«»„ 

[ 0 0 4 5 ] 

±&^&m&mmit&vo <d ? , 3 7 5 > ft « . 7SF«4tft*», ft ft *g ft 

[ 0 0 4 6 ] 

(^^) 7^'J^*I^#1 0 0«i»l:»LT, 1*, 1 »i 
L < tt 1 OSfiSCtAT. 2 *> L < 5 mmm&TX'& Z . £ © m & , ft ffi 18 $fl W #J 

®T-r-s«r6i*t*-5„ & & , Kit«t*!i»^j©ffi-e-»dto. 0 0 1 mm^^m-v $> z> t » :/ 

[ 0 0 4 7 ] 

, K7-riyf >^ttt. a * - > m vt % *«t©^#tt^&$^icefe#T^fpffl*^-r 
z. © «fc v tzmmmmtaM t v x « , #1 « > i-7yv>*>#;i,#>&t-y^;K 

1 - T^v>^>^;pjK>^ t - y h * -> # ;p # x ;p * :P ;k 1 - 7 f )i< 
t > ? >mm t 1 - 7yv>^>si t - y h * -> # ;p # x ;u * 3- ;k 1 

. 3 - 7yv>^>ygff j; - t - yf ;k 2, 5-5**^.^-2. 5 - v ( 7 ^ v > 
;u # ;u # x ;p ) ^\*+>->#©7^v>*>8if##g! : :r * * -> n - ;p ft t - 7 J- )V 

. T**ya-;i,S t -7*H*y7j;^ = jp^?;k ^^-*>'n-;i/^2-xh + vx^ 
;p . x * * > 3 - ;W ft 2 - -> d ^ * -> ;p ^- * -> x 9- )V , f t *y 3 - Jl^Bf 3 - t * V -> 
i7P^+->;w, x**->n-;i,ft5 i h5hFPfc!5x;K * * -> n - ;p ft * /\* p y 9 
^> x *^>'^©x**->p-;Vftx7 l -r;PS ; U ha-*B t - y ^ ;K »j h )l>m 
t - 7 V Jf-^ti )V#-)V )V , 'J h n-;p^2 - x H + ->if ;k nn-JH2-y 
^ n * ;u * * -> x ^ ;P . U h n - ;w ft 3 - or y -> ^ p ^ ^ -> , .j 3 _ ^ ^ ^ h 
7tFDtf5x;k >j hn-^K^/N-py^^h^xx^^^©'; h3-jHi7,f JH 
: 7^e>ft$?^f;K 7 tf > x 5" , 7i?e>ti?7*nb:;K 7 5? tf > » 5? n - 

yepJK 7 5? e > ft t -7"f j^o?;^;!'*;!, :K>Sixf jh§*<$ tf^ns. 

©iB^-a«, 7^'JA3RI##l0 0Ii*l:*tbT. 1ft, 5 OlliHT, 

*?£L<tt3 0S§gmT-T?*><5. - © «^ . ISl§K^JnSJ©E-&S75«5 0fiSg|5*c:^ 

[ 0 0 4 8 ] 
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f£ ffl £ f T & -5 . 

;i> , ^ ij x f v > if 'J 3 - ;p 7 * V - h , #Ux^u>yu=i-;ks>*x:ru-h«© 

; ~* >m%-mm&fi\v&fr. « t « s « -e , kp34i ( <i ^ i ^ < & > m ) . * 

'J 7 O - N o . 75, H N o . 95 (**ttft^ ( * ) « ) , i 7 h 7 7"EF30l! R 

E F 3 0 3 , HEF 3 5 2 ( Y - * &>? u *J ( «j ) jS) , ^^7T9^XF17 1, 

|5j F 1 7 3 (*B*-f>*fc^Iil ( * ) 9i ) . 7D5-FFC 4 3 0, H F C 4 3 1 ' < 

& & 7. 'J - I A ( «c ) S) . Tttif-liAGTlO, f-7D>S- 3 8 2, H S C - 

ioi, rasc-102, s c - i o 3 . wsc-i 04, n s c - i o 5 ,' m s c - 

1 0 6 (MT (tie) M) ?*«flf^tl5. 
[ 0 0 4 9 ] 

aaEaiKesL. -tnic* 0K©^^fi*iiiin-r^^ffl*^-rfec9T. « & & & « wig *& 

( * * > T^iJJUMftlOOIMfcjlUT, Jf*L<li5 

-hta^^w^jo^jtbTta, a v - -> a > m ik &i „ & » & »j, it 
m m m m &m \f *> n % . 

[ 0 0 5 0 ] 

3~5oa»%, »*b<«5~2 5as%t^^,«t5ir, mmizmm l&©i>, mz.i$ 

?L@0. 2 (imggffl7^;^-T5i8ltfSll|SiKiLT^S$tl§. 

* J > , 2-a7^>, 2-^^^y>*©a[««feKtt»tttto^h>jH;5,^n 
^>^7 ->^D^^f7 >^OStt®^r h>i ; 7"DlfP>y«j3-;p t 7^ ? ;px 
-r;P7tr- K 7"D K 1/ > ^ ij 3 - / X f JH-r *7 tf - h / n t? 1/ > 
yj3-JP=E7 7***l-f JP7tf-HI; 2-th'D^->7nt:^>i^;K 2 
-t KDty7DHt>Slf j^©2-t HP*v7Dtft>S7Jk*^i ; 3-* h 
*->7-d^>|^)K 3-*h*->;fofc!:a->&i5P;K 3-xh + ->7alft>S 
;* f ;K 3 - it-*->7ntt>Sif;p§©3 - 7^3 + ->7'Det >S7;^;i,g© 
a*, 

[ 0 0 5 1 ] 

>^U3-;^;^f;H-f ^7tf-h, if ^^Ja-JKyif JH-r*7 
■fe :r - h , 7*nt:i/>^ij3-;K^f jn-fJk 7*nifi/>^.ja-;^7xf;p 
x-rJk i«n-y? ;k t! ;u h* > fg * f ;k (f;pf>Sif ;k N-^ff toy h 
> ■ r -7"fD7? h > l£ *fU:f •=> tl -5 . 
[ 0 0 5 2 ] 

£ ft & © * an « . laTifcimaisfi^bTttnr**!^, 7"Dek>^j3- 

^ty^fjkt-fikvtf-h, ^nKi/^jfija-jK^fju-f^, 2 - -\ r 

* y > . v*D^*-y-/>. r _y^ D5i7h>< 2-tKn + ->7Dt!t>SJxf;k 
3-ih*s/7"Det>«if^*6i«n«j>a<tfeiis!fift*cti5tjfSbn 
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[ 0 0 5 3 ] 

m& © /t * - > © ^ -r > x v ? * x & 6«r $ 5 ^ x h <h l t m m -c & •& . 

■o T . «f!i' : P©$<$?!ilH4*at&8iLT. *jl,# + ->;[,SJ4 © *S H , !✓ 5; X h © M 

»«©7;U*yS«tt»c»-r***tt36*K<*0. i£ M #t SB *< 7 ^ # U gi & SSlc £ o T S§ 

MSr^fiJcb. S^-itJ^^JfraoMg (JWT. rpBj ) £ fr ft o fc © . m?£ 

tSibTU, j^^^, K r Fl + yVlz-f - (J£fi2 4 8 nm) , A r F X 

* -> V - - ( *[ S l 9 3 n m ) , F,X*->vl^--tf- ( & g 1 5 7 n m ) . EUV 

< H i£ *V 8i . Sfil 3nm§) ^ © it £s igg , «^«il3s©*ir*&Ti&§}» -> > ? n h D > tH 

# 93 «c v> t , /t*->*2S?jgLT»j«-r*&ie>fc, S8 0* & ic an & & 

S < « T , rpEBj iv^. ) tffa:3Jit*t|fasLv». iop e b I; i 0 . ( * 9 ) 

7^u;pms^*4'©e»sittw«s©«?«ts^A*n»»ciiff'r«. PEBCDjDD^frtt 

fit 5 0~1 7 ottabs. 
[ 0 0 5 4 ] 

*«wfc*v>T«u ^*it^tt«fi&ffl^%©jt«fig^^g^:|jg(c5i#m-rfeje). n * « 

* 4> ¥ 6 - 1 2 4 5 2 §ft*«fclwtEnTV>«i5C 1 1 1 S tl 5 «S ± IC f « ^ S 5 
^M4&^©UIf£l»ltT-£fc4e>. #1 A *fr US ¥ 5 - 1 8 8 5 9 8 f ^S§|;H|g$nTVi 

* C <h %> T S -5 . 

b t ;w * u * m « a< » * v v> . 

±B7^*Utt*»«OiiAtt, i§ * , 1 0«S%^TT-&-5. £©«£•, 7 )V % U ft 

[ * tt M ] 
[ 0 0 5 5 ] 

mmm 1 
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lit 1 1 ] 



CH 3 



CH 2 = 
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H 3 C 



CH 
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CH, = C 
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(5-1) 
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5 m o 1 % ) 
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ttiO 3 0 
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ft m ( 5 - 

7 . 6:14 
i7 V * * S * 
* % ^ £ 
0 0 0 H X L 

y ;p n - 5 x 

[ 0 0 5 6 ] 

^mm 2 

lit 1 2 ] 



-1) 50. 51g ( 4 5 m o 1 % ) 



( 5 



( 5 - 3 ) 35. 99g ( 4 0 m o 1 % ) 



-2) 13. 50g (1 

&2-^^/>20 0g 
Z \Zi? 2 , 2 * - 7 !/ £ * 3. 70g 

S#*§«£ip{SL. 100g©2-^^>JgALfcl 0 0 0 ml OH 
30»i|rt-j>t«. g /I - © & , 8 0 tlCjD 

*«Ufc±f2¥»^^«^}iST]i^<£fflViT3l^p B 1dWtTJiSTLfc. JlST 
iL, m£-fi**6l*|tt1*lil,fc. * & 7 « , 

<C ^ T K # i|I U , 2 0 0 0 g«^;-jK«AI/, *fHllfeafift*$5 

^tlfeSfefS** 2S 4 0 0 gC^^Z-^tTX^iJ-iTftfLfeft, 

tCT17iSgfe*l, Se^^Ofi^^^^fc ( 7 5 g , «$7 5%) . 

MwAMOJOOTitl, "C-NMR^*f©^^, (5-1) , 

2) . (5-3) fc.k * *0 ig Hlffc. &»t)IL*fi0^t*AM 

- 2:38. 2 ( m o 1 % ) ©#B<&fltTr*ofc. ( * * ) 7 

» ( a - i ) t -r 

^T, Mw«*V- (ft) §i G P C # ^ A (G2 0 00HXL 2*. G3 

i*, g4ooohxl i*) &m\,^ m.m.1. omi *$ffijg& 

-->3>^avh^^7^ (GPC) IC <fc D 8J 5g L fc . 
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it m ( 6 - 1 ) 49. 64g (4 5mo 1 %) , <U« (6-2) 13. 21g (1 
5 m o 1 % ) . (6-3) 37. 1 5 g ( 4 0 m o 1 % ) £2-y*/> 2 00g 

ICSS&L, 36C?^*2, 2 1 - 7 !/ K X i 2 - * J- )V 7 u \Z * * - \* ) 3 6 i g 
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&&ALHmM;#mifc$:mffiL> 1 0 0 g©2-:/^y>£&AL/cl 0 0 Om 1 ©HP 
7 ^ * D £ 3 0»t|A--;t5. S SR A - i?<D'&. £&£g£«#Lfc*<£8 0 K Jo 

^a^w^Btwtb, i^iffj^eiwiiLfc. a ^ *s 7 & > a^^^ts^^-r-s^i: 

KJ:0 3 01C|»Tfc»iJJL. 2 0 0 0gHV/De*7J^-JKSAl, tir til L ft & 

5gij$nfceet»*$r2S4 o o g © -r v r o tr ju 7 )v a - )v \z t x 
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